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(54) TERIWIiNAL CONNECTION PART STRUCTURE OF ELECTRIC iVlOTOR WITH SPEED 
REDUCTION MECHANISM 



(57) A connection part 30 between bmsh side ter- 
minals 31a to 31c and power side temninal pieces 32a 
to 32c is disposed either of positions L and R located 
laterally next to an axis of a motor and opposed to each 
other with respect to the axis. Both temninals are con- 
nected each other through a connection unit 36 ditach- 
ably fitted to the brush side temiinals 31a and others 
and the power side terminal pieces 32a and others. The 
connection unit 36 has male temninals 37a to 37c to be 
coupled to the brush side temriinal 31a and others, fe- 
male temninals 38a to 38c to be coupled to the power 
side temnlnal piece 32a and others, and a colt part for 
noise prevention connecting the male tenninal 37a and 
others to the female tenninal 38a and others. The con- 
nection part 30 can be set to the position L or R by ro- 
tating the bmsh holder 15 in circumferential direction, 
which makes rt possible to use the connection unit 36 at 
any of these positions. Thus, the brush holder unit can 
be shared in electric motors having speed reduction 
mechanism with different specifications to reduce a 
product cost. 
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Description 
Technical Field 

[0001] The present invention relates to a tennlnal con- 
nection part structure of an electric motor with speed re- 
duction mechanism, which is used In an electric compo- 
nent of a car such as a wiper. 

Baclcground Art 

[0002] Generally, such an electric motor having speed 
reduction mechanism Includes an.electric motor and a 
speed reduction mechanism that decelerates rotational 
speed of the electric motor, as is disclosed in Jpn. Pat. 
Appln. Laid-Open Publication No. 8-275441 . The speed 
reduction mechanism includes a case frame having 
housed therein a womn deceleration mechanism and a 
bearing for supporting a motor shaft, and a case cover 
that Is attached to the case frame along the direction of 
the motor shaft. The case frame has a brush hoiderfixed 
thereto, In which a brush that slidably comes into contact 
with a commutator of the electric motor is housed. The 
brush holder Is provided with brush side terminals to be 
electrically connected to the brush. On the other hand, 
the case cover Is provided with power side temfiinals to 
be etectricaily connected to a lead wire for supplying 
power. These brush side terminals and power side ter- 
minals are arranged above the motor shaft. When the 
case cover is fixed to the case frame, these tennlnals 
are coupled to each other to electrically connect the 
power-supplying lead wire and the brush. 
[0003] On the other hand, since the electric motor 
having speed reduction mechanism has these temiinals 
arranged above its motor shaft, the size above the motor 
shaft Is increased by the size of these tenmlnals, which 
undesirably increases the thickness of the electric mo- 
tor. So as to reduce the size and thickness of the electric 
motor, the position of these terminals is shifted from 
above the motor shaft to laterally next to the motor shaft, 
thereby reducing the size above the motor shaft. FIG. 
13 shows explanatory diagrams for explaining the con- 
ventional electric motors having speed reduction mech- 
anism, and (a) shows an electric motor of center con- 
necting type in which terminals 51 are arranged above 
a motor shaft 52, while (b) shows an electric motor of 
side connecting type in which the terminals 51 are ar- 
ranged laterally next to the motor shaft 52. As Is appar- 
ent from FIG. 13, when the an-angement of the temiinals 
51 is changed from the center connecting to the side 
connecting, the electric motor has its thickness reduced 
by the size of these tenminals, that Is, the thickness of 
the electric motor is reduced from T^ to Tg. 
[0004] However, there are an electric motor having 
speed reduction mechanism of right side temninal type 
and that of left side tennlna! type due to the condition of 
designing, which are underthe relationship similar to the 
case of an Image and its mirrored image, as shown in 



FIGS. 14(a), (b). Thus,- In case the temnlnais 51 are of 
side connecting type shown in FIG. 13(b), right side 
specification and left side specification are necessary 
for not only case frames and case covers but also brush 
s holders provided with brush side terminals. That Is, parts 
of the sanne kind have to be manufactured for the re- 
spective specifications, which undesirably Increase the 
kind of parts. Furthemiore, dies have to be prepared in- 
dividually, which undesirably increases the manufactur- 
ing cost. 

[0005] Accordingly, the present invention has an ob- 
ject to share a brush holder in electric motors having 
speed reduction mechanism which are of different spec- 
ifications so as to reduce the manufacturing cost. 

Disclosure of the Invention 

[0006] According to the present Invention, there is 
provided a terminal connection part structure of an elec- 
trfc motor with speed reductkjn mechanism, Including: 
a case frame. In which a speed reduction mechanism 
for decelerating rotational speed of an electric motor is 
housed, that has a brush holder for holding a brush 
which slidably comes into contact with a commutator of 
the electrte motor and brush side terminals electrically 
connected to the brush; and a case cover that Is at- 
tached to the case frame and has power side temiinals 
electrlcallyconnected toapowersource, In which acon- 
nectlon part between the brush side temiinals and the 
power side tennlnals is disposed either of a first position 
and a second position located laterally next to a rotation 
shaft of the electric motor and opposed to each other 
with respect to the shaft. 

wherein a connection unit, which is independent 
of the brush side tennlnals and the power side temriinats 
and has first terminals to be coupled to the brush side 
terminals, second temiinals to be coupled to the power 
side temiinals, and jumper lines for connecting the first 
terminals and the second temiinals, is so provided as to 
be ditachably fitted to the brush side tenninals and the 
power side tennlnals at the first position or the second 
position. 

[0007] According to the present Invention, since the 
connection unit is Independent of the brush holder, and 
can be attached to or detached from the brush side ter- 
minals and the power side temiinals at the first position 
or the second position, even though different specifica- 
tions corresponding to the first position and the second 
position exist, directional issue can be overcome by the 
brush holder and the connection unit. Thus, the brush 
holder can be shared between the different specifica- 
tions. So, the kind of parts can be reduced, and dies do 
not have to be prepared individually, which can reduce 
the die manufacturing cost, thereby reducing the prod- 
uct cost. 

[0008] According to the temninal connection part 
structure of an electric motor with speed reduction 
mechanism, the connection part may be set to the first 
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position or the second position by rotating the brush 
holder in circumferentiai direction around the rotation 

shaft. 

[0009] According to the tennlnal connection part 
structure of an electric motor with speed reduction 
mechanlsnn. the first and second positions may be lo- 
cated at symmetrical positions with respect to the rota- 
tion shaft of the electric motor. 
[0010] According to the temninai connection part 
structure of an electric motor with speed reduction 
mechanism, the jumper lines may have coils for prevent- 
ing noise. In addition, the electric motor having speed 
reduction mechanism may be used as a drive unit of a 
wiper of an automobile. 

Brief Description of the Drawings 

[0011] 

FIG. 1 shows an explanatory diagram of an electric 
motor having speed reduction mechanism employ- 
ing the terminal connection part structure of an em- 
bodiment of the present invention; 
FIG. 2 shows a bottom view of the electric motor 
having speed reduction mechanism shown in FIG. 
1; 

FIG. 3 shows an explanatory diagram for explaining 
the configuration of a speed reduction mechanism 
when viewed from the bottom thereof with Its case 
cover removed; 

FIG. 4 shows a side view of a brush holder when 
viewed from a case frame side; 
FIG. 5 shows a front view of the brush holder, 
FiG. 6 shows a plan view of the case cover of FIG. 
1 when viewed from above; 
FIG. 7 shows a front view of a connection unit; 
FIG. 8 shows a bottom view of the connection unit; 
FIG. 9 shows an explanatory diagram for schemat- 
ically explaining the attachment of the connection 
unit; 

FIG. 1 0 shows a front view of the state in which the 
connection unit is attached to the brush holder; 
FIG. 1 1 shows a front view of the state In which the 
connection unit is attached to the brush holder; 
FiG. 1 2 shows an explanatory diagram for schemat- 
ically, explaining the attachment of the connection 
unit employing another specification; 
FiG. 13 shows explanatory diagrams for explaining 
the conventional electric motors having speed re- 
duction mechanism, and (a) shows an electric mo- 
tor of center connecting type in which temninals are 
an-angod above a motor shaft, while (b) shows an 
electric motor of side connecting type in which the 
tennlnals are an^anged laterally next to the motor 
shaft; and 

FIG. 14 shows two specifications of electric motors 
having speed reduction mechanism which are un- 
der the relationship of an image and its mirrored im- 



age. ' - ' 

Best KAode fbr Carrying out the invention 

s [001 2] An embodiment of the present invention will be 
described below with reference to the accompanying 
drawings. FIG. 1 shows an explanatory diagram of an 
electric motor having speed reduction mechanism em- 
ploying the terminal connection part structure of the em- 

10 bodiment of the present invention, while FIG. 2 shows 
a bottom view of the electric motor having speed reduc- 
tion mechanism shown In FIG. 1 . The electric motor hav- 
ing speed reduction mechanism shown in FIG. 1 and 
FIG. 2 is used as a drh/e unit of a wiper of an automobile, 

IS and includes an electric motor 1 and a speed reduction 
mechanism 2. The rotational speed of the electric motor 
1 is decelerated by the speed reduction mechanism 2, 
and then a wiper mechanism, not shown, is driven. 
[0013] The electric motor 1 includes a stator 10 and 

20 a rotor 1 1 . The stator 1 0 has a yoke 1 2 in the shape of 
a cylinder with bottom, a pemnanent magnet 13 fixed on 
the innersurfaceof theyolce 12, a brush 14, andabrush 
holder 15 that holds the bmsh 14. The rotor 11 has a 
motor shaft (rotation shaft) 1 6 that is pivotably supported 

25 within the stator 10, an amiature core 17 fixed to the 
motor shaft 16, a coil 18 wound around the amnature 
core 1 7, and a commutator 19 located next to the anna- 
ture core 17 and fixed to the motor shaft 1 6. The com- 
mutator 19 slidably comes into contact with the brush 

30 1 4. The basic configuration of these components is sim- 
ilar to that of the general conventional electric motor. 
[0014] The speed reduction mechanism 2 includes a 
case frame 21 that is integrally fixed to the open side 
end of the yoke 12, and a case cover 22 in the shape of 

35 a cover that is fixed to the bottom of the case frame 21 . 
The case frame 21 has built therein a wonri deceleration 
mechanism for decelerating rotational speed of the mo- 
tor shaft 1 6 to output thus decelerated rotational speed. 
FIG. 3 shows an explanatory diagram for explaining the 

40 configuration of thespeed reduction mechanism 2 when 
viewed from the bottom thereof with Its case cover 22 
removed. 

[0015] As shown In FIG. 3, the motor shaft 16 pro- 
trudes from the yoke 12 into the inside of the case frame 

45 21 . The motor shaft 16 has formed on the end portion 
thereof a couple of wonms 23a, 23b having thread 
grooves whose spiral directions are opposite to each 
other. These womis 23a, 23b are engaged with a couple 
of wonn wheels 24a, 24b that are pivotably supported 

50 at the bottom of the case frame 21 , respectively. The 
wonm wheels 24a, 24b have first gears 25a, 25b of small 
diameter integrally an^anged on shafts thereof, which 
are engaged with a second gear 26 of large diameter. 
The second gear 26 Is Integrally fixed to an output shaft 

55 27 that is pivotably supported at the bottom of the case 
frame 21. The output shaft 27 Is connected to a wiper 
mechanism, not shown. Driving force of the electric mo- 
tor 1 is transmitted to the output shaft 27 through the 
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worms 23a, 23b, worm wheels 24a, 24b, first gears 25a, 
25b, and second gear 26 with its rotational speed de- 
celerated to operate a wiper 

[0016] To the end of the case frame 21 , located next 
to the yoke 12 side, the brush holder 15 Is fixed by 
means of a screw 28. FIG. 4 shows a side view of the 
brush holder 15 when viewed from the case frame 21 
side, while FIG. 5 shows a front view thereof. The brush 
holder 15 has the bmsh 14 movably supported therein 
along the inner and outer diameter. The bmsh 14 is bi- 
ased toward the commutator 19 by a spring 29. The 
brush holder 15 Is provided with brush side terminals 
31 a to 31 c for supplying power to the brush 1 4. The re- 
spective brush side temilnals 31 a to 31c are connected 
to three pigtails of the brush 14, which are intended for 
high speed, low speed, and ground, respectively, 
through a conductive plate, not shown. 
[0017] To the bottom of the case frame 21 , the case 
cover 22 is so attached as to cover the open space 
thereof. FIG. 6 shows a plan view of the case cover 22 
of FIG. 1 when viewed from above (FIG. 2 or a bottom 
view and FIG. 6 are under the relationship of an image 
and Its min^red image). The case cover 22 is provided 
with power side temninal pieces 32a to 32c protruding 
from the bottom thereof which are to be electrically con- 
nected to the brush side tenminals 31a to 31c of the 
brush holder 1 5. The case cover22 Is provided with con- 
tact plates 33 each In the fomn of a flat spring. The con- 
tact plates 33 slldably come Into contact with a relay 
plate 34 that rotates unitedly with the second gear 26. 
Of the power side temninal pieces 32a to 32c, one, or 
32c is electrically connected to a power source connec- 
tion temninal 35 that is to be connected to a power 
source such as a battery through the contact plates 33 
and relay plate 34, while the other two, or 32a, 32b are 
electrically connected to the power source connection 
temninal 35 through a conductive plate integrally fomned 
Inside the case cover 22. When the electric motor 1 is 
driven and the second gear 26 is made to pivot fonvard 
and backward, the contact plates 33 come into contact 
or break contact with a conductive portion of the relay 
plate 34 to control the electric motor 1 . 
[0018] Between the brush side terminals 31a to 31c 
and the power side tennlnal pieces 32a to 32c, there is 
formed a connection part 30 to which a connection unit 
36 is attached. FIG. 7 and BIG. 8 show a front view and 
a bottom view of the connection unit 36, respectively. 
The connection unit 36 can be attached to or detached 
from the brush holder 15 and the case cover 22, and 
has a housing 36a made of synthetic resin on which me- 
tallic temninals and coils are fomned, as shown in FIG. 7. 
[0019] The connection unit 36 has fomned on the side 
thereof three male temninals 37a to 37c, or first terminals 
whtoh are to be coupled to the brush side temninals 31a 
to 31c. The connection unit 36 has fomned on the same 
side thereof engagement chips 41 that are to engage 
with the brush holder 15 to prevent the connection unit 
36 from falling down. The connection unit 36 has formed 



on the bottom thereof three female temninals 38a to 38c, 
or second tenninals which are to be coupled to the pow- 
er side tenninal pieces 32a to 32c. Furthermore, be- 
tween the male tenninals 37a to 37c and the female ter- 
5 minals 38a to 38c, there are wired jumper lines 39 for 
electrically con necti ng these tenninals . The jumper I ines 
39 may be electrically connected to coils for preventing 
noise from the electric motor 1 . 
[0020] In the electric motor having speed reduction 
mechanism, firstly, the brush holder 15 Is fixed to the 
case frame 21 . Next, the yoke 12 of the electrk: motor 
1 Is attached to the case frame 21 . And, the womn 
wheels 24a, 24b, first gears 25a, 25b, second gear 26, 
and output shaft 27 are anranged In the case frame 21 . 
Then, the connection unit 36 is attached to the brush 
holder 1 5, and the case cover 22 provided with the con- 
tact plates 33 or the like is attached to the case frame 21 . 
[0021] FIG. 9 shows an explanatory diagram forsche- 
matically explaining the attachment of the connection 
unit 36, in whteh the brush holder 1 5 is viewed fonn the 
case frame 21 side. FIG. 10 shows a front view of the 
state in which the connection unit 36 is attached to the 
brush holder 15. In FIG. 9, so as to straightforwardly 
show the configuration, main porttons alone are shown 
as for the brush holder 15 or the like. As shown In FIG. 
9, the connection unit 36 is attached to the brush holder 
15 fixed to the case frame 21 along the direction of the 
nnotor shaft, and the male tenninals 37a to 37c are In- 
serted into the brush side temninals 3 1 a to 3 1 c, resulting 
in the state shown in FIG. 1 0. Then, when the case cover 
22 is attached to the case frame 21 , the power side ter- 
minal pieces 32a to 32c of the case cover 22 are inserted 
into the female tenninals 38a to 38c of the connection 
unit 36. Thus, the power side temninal pieces 32a to 32c 
and the brush side tenninals 31 a to 31 c, that is, the pow- 
er source of the case cover 22 and the brush holder 15 
are electrically connected through the jumper lines 39 
of the connection unit 36. 

[0022] In the electric motor having speed reduction 
mechanism, the side connecting is employed. The 
brush side terminals 31 a to 31 c and the power side ter- 
mlnal pieces 32a to 32c are anranged laterally next to 
the motor shaft 16, that Is, along the direction perpen- 
dicular to the axis directions of the motor shaft 1 6 as well 
as the output shaft 27. When employing the side con- 
necting, as described above, there may be fonned elec- 
tric motors of right side temninal type and left side termi- 
nal type, which are under the relationship of an image 
and its min-ored image, as shown in FIG. 14. The electric 
motor shown in FIG. 1 corresponds to the configuration 
shown in FIG. 14(a), and the brush side temninal 31a 
etc. are an-anged at the left side, or a first position L 
when viewed from the lower side of the motor shaft 1 6 
in FIG. 2 and FIG. 3. 

[0023] When employing the configuration shown In 
FIG. 14(b), being compared with the configuration 

shown in FIG. 14(a), the connection part 30 Is fomned 
at the opposite position when viewed from the motor 
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Shaft 16. That is, the connection part 30 is arranged at 
the right side, or a second position R when viewed from 
the bottom of the motor shaft 1 6. So, right side specifi- 
cation and ieft side specification, which are under the 
relationship of an image and its mirrored image, are nec- 
essary for not only case frames 21 and case covers 22 
but also brush holders 1 5. On the other hand, according 
to the electric motor having speed reduction mechanism 
of the present invention, since the connection unit 36 
can be attached to or detached from the brush holder 
15 and the case cover 22, the brush holder 15 can be 
shared between these configurations. So, dedicated 
brush holders 1 5 do not have to be manufactured for the 
respective specifications. That Is, when employing the 
configuration shown in FIG. 14(b), the brush holder 15 
used in the configuration shown in FIG. 14(a) is rotated 
by 1 80 degrees, and the brush side temninals 31 a to 31 c 
are arranged at the right side of the motor shaft 16, as 
shown in FIG. 11. Then, the connection unit 36 is at- 
tached to the brush holder 15, as shown In FIG. 12. re- 
sulting in the configuration shown in FIG. 14(b). Since 
the brush holder 1 5 is rotated by 1 80 degrees, the male 
temninals 37c, 37a are inserted into the brush side ter- 
minals 31a, 31c, respectively. 
[0024] Thus, according to the present invention, since 
the connection unit 36 is independent of the brush hold- 
er 1 5, and can be attached to or detached from the brush 
side temninals 31a to 31c and the power side temnlnal 
pieces 32a to 32c at the L position or the R position, 
directional issue can be overcome by properly arranging 
the connection unit 36 and the brush holder 15. Thus, 
even if there exist electric motors of different specifica- 
tions, which are under the relationship of an image and 
its mirrored image, the brush holder 15 can be shared 
between the different specifications. Accordingly, the 
kind of parts can be reduced, and dies do not have to 
be prepared individually, which can reduce the die man- 
ufacturing cost, thereby reducing the product cost. 
[0025] The present Invention is not limited to the 
above-mentioned embodiments, it is further understood 
by those skilled In the art that various changes and mod- 
ifications may be made In the present Invention without 
departing from the spirit and scope thereof. 
[0026] For example, in above-described embodi- 
ment, the electric motor having speed reduction mech- 
anism of the present invention is used as a-motor of a 
wiper. On the other hand, the electric motor can be used 
for various units other than the wiper such as an auto- 
matic window apparatus which has different specifica- 
tions under the relationship of an image and its min-ored 
Image. 

[0027] Furthemnore, so as to cope with different spec- 
ifications the brush holder 15 is rotated by 180 degrees 
In the embodiments. On the other hand, two sets of the 
brush side terminals 31 a to 31c may be an^anged at the 
right and left sides of the brush holder 15, under which 
configuration the brush holder 1 5 may do not have to be 
rotated. In this case, the first position and the second 



8 

position do not have to be under the retationship of an 
image and its minrored image, and are not restricted to 
symmetrical positions under the relationship of an im- 
age and its mirrored image. 

5 

Industrial Applicability 

[0028] According to the electric motor having speed 
reduction mechanism of the present invention, in which 

10 the connection part between the brush side temninals 
and the power side tenninals is disposed either of the 
first position and the second position located laterally 
next to the rotation shaft of the electric motor and op- 
posed to each other with respect to the shaft, since the 
connection unit is independent of the brush holder, and 
ditachabiy fitted to the brush side terminals and the pow- 
er side terminals at the first position or the second po- 
sition, even though different specifications correspond- 
ing to the first position and the second position exist, 

20 directional issue can be overcome by the bmsh holder 
and the connection unit. Thus, the brush holder can be 
shared between the different specifications. According- 
ly, the kind of parts can be reduced, and dies do not have 
to be prepared individually, whk^h can reduce the die 

25 manufacturing cost, thereby reducing the product cost. 



Claims 

30 1. A terminal connection part structure of an electric 
motor with speed reduction mechanism, compris- 
ing: a case frame, in which a speed reduction mech- 
anism for decelerating rotational speed of an elec- 
tric motor is housed, that has a brush holder for 

35 holding a brush which siidabiy comes into contact 
with a commutator of the electric motor and brush 
side temninals electrically connected to the brush; 
and a case cover that is attached to the case frame 
and has power side tenninals electrically connected 

40 to a power source, in whk;h a connection part be- 
tween the brush side temninals and the power side 
terminals Is disposed either of a first position and a 
second position located laterally next to a rotation 
shaft of the electric motor and opposed to each oth- 

45 er with respect to the shaft, 

wherein a connection unit, which is independ- 
ent of the brush side temninals and the power side 
temninals and has first terminals to be coupled to 
the bmsh side terminals, second temninals to be 

50 coupled to the power side temninals, and jumper 
lines for connecting the first temninals and the sec- 
ond tenninals, is so provided as to be ditachabiy fit- 
ted to the brush side terminals and the power side 
temninals at the first position or the second position. 

55 

2. The temnlnal connection part structure of an electric 
motor with speed reduction mechanism as set forth 
in claim 1 , wherein the connection part can be set 
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to the first position orthesecondposition by rotating 
the brush holder In circumferential direction around 
the rotation shaft. 

3. The terminal connection part structure of an electric 
motor with speed reduction mechanism as set forth 
in claim 1 or 2, wherein the first and second posi- 
tions are located at symmetrical positions with re- 
spect to the rotation shaft of the electric motor. 

4. The tenninal connection part structure of an electric 
motor with speed reduction mechanism as sot forth 
In any one of clainns 1 to 3, wherein the Jumper lines 
have coils for preventing noise. 



10 



15 



The terminal connection part structure of an electric 
motor with speed reduction mechanism as set forth 
in any one of Claims 1 to 4, wherein the electric mo- 
tor having speed reduction mechanism is used as 
a drive unit of a wiper of an automobile. 20 



25 



30 



35 



40 



45 



50 



55 



1/30/06, EAST Version: 2.0.1.4 



EP1489725A1 




F I G.l 



1/30/06, EAST Version: 2.0.1.4 



EP 1489 725 A1 



CM 




F I G.2 



1/30/06, EAST Version: 2.0.1.4 



EP 1489 725 A1 




F I G.3 



31a 
31b 
31c 



.-16 




F I G.4 



1/30/06, EAST Version: 2.0.1.4 



EP 1 489 725 A1 




F I G.5 



1/30/06, EAST Version: 2. 



EP1 48972SA1 




F I G.6 



1/30/06, EAST Version: 2.0.1.4 



EP 1 489 725 A1 



37a 



39 



41 

37bs^ 
41 



J 



37c 



36 




39 



ofiiB 



39 



38c / 38a 



38b 



F I G.7 



'36a 



41 36a 




36 



37c 



-^ft^ 38b 
38c 



F IG.8 



1/30/06, EAST Version: 2.0.1.4 



EP 1 489 725 A1 




F IG.9 



1/30/06, EAST Version: 2.0.1.4 



EP 1 489 725 A1 



15 




F I G. 1 1 



1/30/06, EAST Version: 2.0.1.4 



EP1 489725A1 




F I G. 1 2 



1/30/06, EAST Version: 2.0.1.4 



EP1 489725 A1 



Tl 



(a) 



to 



-1 




1^ .-^ y 



(b) 




F I G.13 



1/30/06, EAST Version: 2.0.1.4 



EP1 489725A1 




1/30/06, EAST Version: 2.0.1.4 



EP1 489725 A1 



INTERNATIONAL SEARCH REPORT 


iQtemational apprication No. 

PCT/JP03/03433 


A. CLASSIFICATION OP SUBJECT MATTER 
Int-Cl^ H02K5/22 





According to Inteiaational Patent Oasstficab'on (IPC) or to both national dassificatioo anil IPC 
B. FIELDS SEARCHED 

Minimum docomentatfoa soucted (classfficatkHi ^stEio fbllowed bf dasstficatlon symbols) 
Int. 01^ H02K5/22 



DoomMotBtfoo searched other than miohnumdocunieatatfoa to the exGeot that such documeDts are Inoluded in the fidds searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuys Shinan Koho 1994-2003 

Kokai Jitsc^ Sbinan Koho 1971-2003 Jitsuyo Shinan T^ku Ndho 199&-2003 

Eledtonk data base consulted during the mteinatiQOBi seatch (nans of data base and, where practtcable; search tenns used) 



C. DOCUMENTS CONSIDERED TO BB RELEVANT 



Category* 


Citatkm of docwnent, with mdication» where uppropriatc; of the relcrani passages 


Relevant to claim No. 


Y 


WO 98/58825 A (OT AUTCWOTIVE DEARBORN, IMC), 
30 December, 1998 (30-12.98), 
Page 1 ; Figs .1,2 
& JP 2002-511039 A 


1-5 


Y 


JP 2000-134851 A (Matsushita Electric Industrial 
Co., Ltd.), 

12 May, 2000 (12.05.00), 

Figs. 1 to 5; Par, Nos, [0002] to £0010) 

(Family: none) 


1-5 


Y 


JP 9-19127 A (Sankyo Seiki Mfg. Co., Ltd.), 
17 January, 1997 (17.01.97), 
Figs. 1 to 4; Par. ?Jo3- [0013] to [0027] 
{Family: none) 


2-4 



I I Further documents are listed in the continiiatton of BokC See patent ftmily annex. 



Spedd cot^ories of cited documents: T* buerdocumentpublishedBftertfieniteination&I filing date or 
"A" document defining the geaend state of the mn^ich if not piiori^ data and in conffict vrith the application but cttad to 

ooniidered to be of particular relevance understand the principle or tfteoy uadertying the invention 

"E* carBcrdocBaient but poblished on or after the international filing 'X doctimemof pmieularieleya&ce;diecl8hnedtnvc»don cami(iibe 

data consideicd novel or cannot be considered to involve an inventive 

"L" document vvKich rosy throw doubt> on priority claini(s) or vrKeh a step vrfaen the docwnent b taken alone 

cited to establish the publication date ^another citation or other "V doctm^ent of particular rekvtnoe; Use dainaedinventkn cannot be 

special reason <as specifiedO consideftd to involve at taventrvcsiep when the document is 

"or document leftniog to an oral disclosure, use, exhibition or other combined with one or oiorc ocher such documents, such 

means combination being (^ous ti> a pcnon skilled in the art 

"P* dccumenl published prior to the intematiocaJ filtog date but later "A" document member of the some patent fiimily 

than the priority date claimed 



Date of the actual completioa of the inteniedonal search 
23 June, 2003 (23.06.03) 


Date of mailing of the international search report 

08 July, 2003 (08.07.03) 


Name nnd mailing address of (he ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Fomi PCT/lSA/210 (second sheet) (July J998) 



1/30/06, EAST Version: 2.0.1.4 



